Effect of nutritional status on propylthiouracil-induced protection against acetaminophen hepatotoxicity in the rat.
The effect of pair feeding of euthyroid rats compared with propylthiouracil (PTU) treated rats on acetaminophen (APAP)-induced hepatotoxicity was studied. Also, the effect of food deprivation of both the euthyroid and PTU-induced hypothyroid rats for 24 h, as well as forced feeding of the euthyroid rats after a toxic dose of APAP, was determined. Pair feeding decreased both protein and energy intake compared with ad libitum-fed controls and resulted in decreased growth rate similar to that for the PTU treated rats. In contrast to the protective effect of PTU pretreatment, decreased protein energy intake by the euthyroid rats either tended to make them more susceptible to acetaminophen-induced hepatotoxicity or had no effect as assessed by elevation of serum transaminases (SGOT,SGPT) and by hepatic necrotic score. Pair feeding also significantly altered drug disposition with an increase in the molar ratio of urinary APAP-mercapturic acid conjugate, but not the absolute amount, suggesting possible increased cytochrome P-450 dependent drug metabolizing enzyme activity. Compared with PTU-fed, in the pair-fed the molar ratio of glucuronide conjugate decreased and sulfate conjugate increased. Hepatic reduced glutathione (GSH) concentrations before and 4 h after a toxic dose of acetaminophen administration were higher in the PTU pretreated compared with euthyroid rats. Fasting of the PTU pretreated rats for 24 h after acetaminophen administration abolished the PTU-induced protective effect. Forced feeding of the euthyroid rats after a toxic dose of acetaminophen increased rather than decreased the toxicity when compared with euthyroid ad libitum-fed rats. Data suggest that higher concentrations of hepatic glutathione in the PTU pretreated compared with euthyroid rats before and 4 h after acetaminophen administration contribute to PTU-induced protection. Forced feeding of rats when the liver is severely damaged and its function compromised is harmful rather than protective. We conclude that the nutritional state of the animal significantly influences drug toxicity and should be taken into consideration in designing drug therapy and evaluation of drug toxicity.